» 

I' 



DERWENT-ACC-NO: 1998-601863 
DERWENT-WEEK: 199851 
COPYRIGHT 2005 DERWENT INFORMATION LTD 

TITLE: Overcurrent limitation method for invertor 

driving 

electric motor - involves transmitting PWM 

signal for 

time shorter than predetermined period of 

switching 

element, when time of next pulse of PWM signal 

exceeds 

that period 

PATENT- ASSIGNEE: YASKAWA ELECTRIC CORP [YASW] 
PRIORITY-DATA: 1997 JP- 0071704 (March 25, 1997) 
PATENT- FAMILY: 

PUB -NO PUB -DATE LANGUAGE 

PAGES MAIN- IPC 

JP 10271837 A October 9, 1998 N/A 

006 H02M 007/48 

APPLICATION-DATA: ' 

PUB -NO APPL -DESCRIPTOR APPL-NO 
APPL-DATE 

JP 10271837A N/A 1997 JP- 0071704 

March 25, 1997 

INT-CL (IPC): G05F001/10, H02H007/122 , H02H009/02 , H02M007/48 , 

H02M007/5387 , H02P007/63 



ABSTRACTED -PUB -NO: JP 10271837A 
BASIC-ABSTRACT: 

The method involves connecting several resistors (R1-R6) respectively 

to 

several switching elements (Q1-Q6) which generate three phase 
alternating • 

current. A power controller (3) detects overcurrent in the switching 
element 

by detecting the voltage at each end of the resistor and then outputs 
a 

overcurrent detection signal to a microcomputer (4) . The 



2/27/05, EAST Version: 2.0.1.4 



microcomputer then 

calculates and outputs a PWM signal to the power controller. The 
power 

controller drives the switching elements, based on the obtained PWM 
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the 
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then 

returned to operating condition, at the time of fall of next pulse of 
PWM 

signal. When the time of fall of next pulse of PWM signal exceeds 
predetermined period of the switching element, ^ PWM signal for 
making the 

switching element to ON or OFF state within a time shorter than the 
predetermined period of the switching element is generated, after 
detection of 
overcurrentT/ 
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(54) OVERCURRENT RESTRICTION IN INVERTER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress the wavefom 
distortion of output current to a minimum even if an 
inverter is in a PWM saturation range or two-arm 
modulation range. 

SOLUTION: If an interval from the detection of 
overcurrent Jn insulated gate bipolar transistors 01 to 06 
to the next pulse fall of a PWM signal exceeds the 
switching period of the insulated gate bipolar transistors 
Oi to 06, a driving.signal for permitting the insulated 
gate bipolar transistors 01 to 06 to be an ON or OFF 
condition for the period shorter than the interval is 
generated in a microcomputer 4 for outputting the PWM 
signal to a power device controller 3 as the PWM signal. 
The power device controller 3 controls the insulated gate 

bipolar transistors 01 to 06 based on the PWM signal outputted from the microcomputer 4. 
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CLAIMS 



[Claim(s)] 

[Claim 1] DC power supply and two or more solid-state- switching components which generate the 
three-phase alternating current by ON / off actuation, While controlling two or more resistance for 
connecting with these two or more soUd-state-switching components, respectively, and detecting the 
overcurrent in the connected solid-state-switching component, and the drive of said solid-state-switching 
component The power device control unit which detects the overcurrent in said solid-state-switching 
component, and outputs this detection result as an overcurrent detecting signal by detecting the electrical 
potential difference of each both ends of said resistance, Calculate the pulse-width-modulation signal for 
making a motor drive, and it has the microcomputer which outputs this pulse-width-modulation signal to 
said power device control unit as a signal for making said solid-state-switching component drive. 
Control of a drive of said solid-state-switching component by said power device control device is 
performed based on said PWM signal. When the overcurrent in said solid-state-switching component is 
detected by said power device control device The gate of a solid-state-switching component where the 
overcurrent was detected among said solid-state-switching components is intercepted. Then, it sets to the 
overcurrent limit approach in the inverter which restricts an overcurrent by returning said solid-state- 
switching component to operating state in the time of falling of the next pulse of said pulse-width- 
modulation signal. After said overcurrent is detected, when spacing to falling of the next pulse of said 
pulse-width-modulation signal exceeds the switching period of said solid-state-switching component 
The overcurrent limit approach in the inverter characterized by generating a driving signal only for time 
amount shorter than said spacing making said solid-state-switching component ON or an OFF state, and 
ou^utting as said pulse-width-modulation signal. 

[Claim 2] The overcurrent limit approach in the inverter according to claim 1 characterized by 
intercepting all the gates of two or more of said solid-state-switching components when the count which 
intercepted said gate is counted and this counted value reaches a predetermined value. 



[Translation done.] 
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DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the overcurrent limit approach in the inverter which 

makes a motor drive. 

[0002] 

[Description of the Prior Art] Drawing 3 is the circuit diagram showing the example of 1 configuration 
of the inverter which has a protection network to the overcurrent in a switching element. This circuit is a 
thing which makes a motor 2 drive with a three phase (U phase, V phase, W phase) AC signal, as shown 
in drawing 3 . DC power supply 1, The insulated -gate mold bipolar transistors Ql, Q3, and Q5 which 
are the solid-state-switching components which generate the upper arm of a three-phase-altemating- 
current signal by ON / off actuation, The insulated-gate mold bipolar transistors Q2, Q4, and Q6 which 
are the solid-state-switching components which generate the bottom arm of a three-phase-alternating- 
current signal by ON / off actuation, The resistance R1-R6 for connecting with the emitter side of the 
insulated-gate mold bipolar transistors Q1-Q6, respectively, and detecting the overcurrent in the 
insulated-gate mold bipolar transistors Q1-Q6, respectively, While controlling the free wheel diodes Dl- 
D6 connected with the insulated-gate mold bipolar transistors Q1-Q6 at reverse juxtaposition, 
respectively, and the drive of the insulated-gate mold bipolar transistors Q1-Q6 The power device 
control unit 3 which detects the overcurrent in the insulated-gate mold bipolar transistors Q1-Q6, and 
outputs the detection result as an overcurrent detecting signal OCL by detecting the electrical potential 
difference of each both ends of resistance R1-R6, The Pulse-Density -Modulation signal (an PWM signal 
is called hereafter) for making a motor 2 drive is calculated. It consists of microcomputers 4 which 
output the calculated PWM signal to the power device control unit 3 as a signal for making the 
insulated-gate mold bipolar transistors Q1-Q6 drive. Control of a drive of the insulated-gate mold 
bipolar transistors Q1-Q6 by the power device control device 3 is performed based on the PWM signal 
outputted from a microcomputer 4. In addition, in a motor 2, it connects at the node of the insulated-gate 
mold bipolar transistor Ql, Q2, Q3 and Q4, and Q5 and Q6, and drives with the three-phase-altemating- 
current signal outputted from the insulated-gate mold bipolar transistors Q1-Q6. Moreover, as DC power 
supply 1, the DC power supply from which rectification of the AC power supply of a three phase is 
carried out, and it is obtained can be considered by the converter which consisted of diodes, and the 
induction motor of a three phase etc. can be considered as a motor 2 by it, for example. 
[0003] In the drive method of the inverter constituted as mentioned above here 3 arm modulation 
technique which is made to turn on/off operate altogether the insulated-gate mold bipolar transistors Ql- 
Q6 of three arms, and obtains an AC-power-supply output by that cause, The inside of the insulated-gate 
mold bipolar transistors Q1-Q6 of three arms, Although there is a 2 arm modulation technique which 
obtains an AC-power-supply output when turning on/off operating only the insulated-gate mold bipolar 
transistor of two arms and carrying out specific section ON actuation of the insulated-gate mold bipolar 
transistor of the one remaining arms of the one period of an AC-power-supply output Usually, since 
100% of output cannot be obtained to an input in the inverter using 3 arm modulation technique, 2 arm 
modulation technique which can obtain 100% of output to an input is used in many cases. 
[0004] Below, the overcurrent limit approach in the inverter constituted as mentioned above is 
explained. Drawing 4 is a timing chart for explaining the conventional overcurrent limit approach in the 
inverter shown in drawing 3 . In addition, the case of 2 arm modulation technique is shown in drawing 
4 . While the insulated-gate mold bipolar transistor Ql will be in an ON state and the current is flowing 
to the insulated-gate mold bipolar transistor Ql If an overcurrent is detected in resistance Rl, it will set 
to the power device control unit 3. While the driving signal PU for making the insulated-gate mold 
bipolar transistor Ql drive is fixed to Hi level and the gate of the insulated-gate mold bipolar transistor 
Ql is intercepted by that cause The overcurrent detecting signal OCL is set as an overcurrent detection 
condition (Low level), and is outputted to a microcomputer 4. 

[0005] Then, actuation of the insulated-gate mold bipolar transistor Ql stops, and the alternating current 
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of U phase is no longer normally inputted into a motor 2. Then, the overcurrent detecting signal OCL 
and a driving signal PU are reset at the time of falling of the next pulse of the driving signal PUL for 
making the insulated-gate mold bipolar transistor Ql which is the PWM signal currently beforehand 
calculated in the microcomputer 4 drive, and, thereby, the insulated-gate mold bipolar transistor Ql 
returns to normal operation. In what is indicated by JP,5-252754,A When an overcurrent detection 
means is formed in the DC-power-supply section of an inverter main circuit and an overcurrent is 
detected in this overcurrent detection means By stopping actuation of the solid-state-switching 
component with which the overcurrent was detected, and returning actuation of a solid-state-switching 
component after that at the time of falling of the next pulse of the PWM signal currently calculated with 
the microcomputer The overcurrent limit in an inverter is performed. 
[0006] 

[Problem(s) to be Solved by the Invention] In the overcurrent limit approach in the conventional inverter 
which was mentioned above When an overcurrent is detected in an overcurrent detection means, 
actuation of the soUd-state-switching component with which the overcurrent was detected is stopped. 
Then, although actuation of a solid-state-switching component is returned at the time of falling of the 
next pulse of the PWM signal currently calculated with the microcomputer In the inverter using 2 arm 
modulation technique Since the pulse to the solid-state-switching component of one arm is not 
outputted. As shown in drawing 4 , the part to which spacing of the pulse of a driving signal PUL and 
pulse which are the PWM signal currently calculated with the microcomputer becomes longer than the 
period of a solid-state-switching component exists ( drawing 4 A section). Therefore, when actuation of 
a solid-state-switching component stops in the period, the current of the phase in the solid-state- 
switching component which actuation stopped is not outputted to long duration normal, but there is a 
trouble that the wave of the part and the output current will be distorted. This will not be restricted when 
2 arm modulation technique is used, but it will be produced at the time of PWM saturation. 
[0007] This invention is made in view of the trouble which a Prior art which was mentioned above has, 
and aims at offering the overcurrent limit approach in the inverter which can suppress the wave-like 
distortion of the output current to the minimum. 
[0008] 

[Means for Solving the Problem] Two or more solid-state-switching components for which this 
invention generates the three-phase alternating current by DC power supply, and ON / off actuation in 
order to attain the above-mentioned purpose, While controlling two or more resistance for connecting 
with these two or more soUd-state-switching components, respectively, and detecting the overcurrent in 
the connected solid-state-switching component, and the drive of said solid-state-switching component 
The power device control unit which detects the overcurrent in said solid-state-switching component, 
and outputs this detection result as an overcurrent detecting signal by detecting the electrical potential 
difference of each both ends of said resistance, Calculate the pulse-width-modulation signal for making 
a motor drive, and it has the microcomputer which outputs this pulse-width-modulation signal to said 
power device control unit as a signal for making said solid-state-switching component drive. Control of 
a drive of said solid-state-switching component by said power device control device is performed based 
on said PWM signal. When the overcurrent in said solid-state-switching component is detected by said 
power device control device The gate of a solid-state-switching component where the overcurrent was 
detected among said solid-state-switching components is intercepted. Then, it sets to the overcurrent 
limit approach in the inverter which restricts an overcurrent by returning said solid-state-switching 
component to operating state in the time of falling of the next pulse of said pulse-width-modulation 
signal. After said overcurrent is detected, when spacing to falling of the next pulse of said pulse-width- 
modulation signal exceeds the switching period of said solid-state-switching component A driving 
signal only for time amount shorter than said spacing to make said solid-state-switching component ON 
or an OFF state is generated, and it is characterized by outputting as said Pulse-Density-Modulation 
signal. 

[0009] Moreover, when the count which intercepted said gate is counted and this counted value reaches 
a predetermined value, it is characterized by intercepting all the gates of two or more of said solid-state- 
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switching components. 

(Operation) In this invention constituted as mentioned above, after an overcurrent is detected, when 
spacing to falling of the next pulse of a pulse-width-modulation signal exceeds the switching period of a 
solid-state-switching component, a driving signal only for time amount shorter than the spacing to make 
a solid-state-switching component ON or an OFF state is generated, and it is outputted as a pulse-width- 
modulation signal. [ after an overcurrent is detected, when spacing to falling of the next pulse of a pulse- 
width-modulation signal exceeds the switching period of a solid-state-switching component by that 
cause ] Since a solid-state-switching component returns to operating state based on said driving signal 
after an overcurrent is detected and the gate is intercepted It is lost that the current of the phase in the 
solid-state-switching component by which the gate was intercepted is not outputted to long duration 
normal, and the wave-like distortion of the output current is suppressed to the minimum. 
[0010] Moreover, since all the gates of two or more solid-state-switching components are intercepted 
when the count which intercepted the gate counts and this counted value reaches a predetermined value, 
it is carried out by operation of a motor continuing within the overcurrent tolerated dose of a solid-state- 
switching component. 
[0011] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is explained with 
reference to a drawing. Drawing 1 is a timing chart for explaining one gestalt of operation of the 
overcurrent limit approach of this invention in the inverter shown in drawing 3 . In addition, in drawing 
i , the case of 2 arm modulation technique is shown like drawing 4 . While the insulated-gate mold 
bipolar transistor Ql will be in an ON state and the current is flowing to the insulated-gate mold bipolar 
transistor Ql If an overcurrent is detected in resistance Rl, it will set to the power device control unit 3. 
While the driving signal PU for making the insulated-gate mold bipolar transistor Ql drive is fixed to Hi 
level and the gate of the insulated-gate mold bipolar transistor Ql is intercepted by that cause The 
overcurrent detecting signal OCL is set as an overcurrent detection condition (Low level), and is 
outputted to a microcomputer 4. 

[0012] Then, actuation of the insulated-gate mold bipolar transistor Ql stops, and the alternating current 
of U phase is no longer normally inputted into a motor 2. Then, it sets at the time of falling of the next 
pulse of the driving signal PUL for making the insulated-gate mold bipolar transistor Ql which is the 
PWM signal currently beforehand calculated in the microcomputer 4 drive/Although the overcurrent 
detecting signal OCL and a driving signal PU are reset and the insulated-gate mold bipolar transistor Ql 
returns to normal operation by that cause In a microcomputer 4, the operation of an PWM signal is anew 
performed based on spacing of the pulse of the PWM signal currently calculated beforehand in that case. 
Below, data processing of the PWM signal in a microcomputer is explained at a detail. 
[0013] Drawing 2 is a flow chart which shows the operation algorithm of the microcomputer in the 
overcurrent limit approach of this invention. First, in a microcomputer 4 (refer to drawing 3 ), it is 
judged whether the overcurrent detecting signal OCL inputted from the power device control device 3 
(refer to drawing 3 ) is an ON state (Low level) or it is an OFF state (Hi level) (step SI). When it is 
judged that the overcurrent detecting signal OCL is an ON state in step SI, it is judged whether spacing 
to the next pulse of the PWM signal for a solid-state-switching component drive currently beforehand 
calculated with the microcomputer 4 (refer to drawing 3 ) is over the switching period of a solid-state- 
switching component (step S2). That is, in step S2, when an overcurrent is detected, it is judged whether 
an inverter is an PWM saturation region or 2 arm modulation field, 

[0014] When it was judged that the overcurrent detecting signal OCL was an OFF state in step SI, or 
when spacing to the next pulse of the PWM signal for a solid-state-switching component drive is judged 
to be below the switching period of a soUd-state-switching component in step S2, data processing of the 
usual PWM signal is performed (step S6). On the other hand, when spacing to the next pulse of the 
PWM signal for a solid-state-switching component drive is judged to exceed the switching period of a 
solid-state-switching component in step S2, the driving signal for making a solid-state-switching 
component into the minimum time amount ON or an OFF state is generated (step S3). In addition, in 
this minimum time amount, it is the time amount of switching period extent of a solid-state-switching 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web__cgi_ejje 



2/27/05 



Page 4 of 4 



component. If the PWM signal for a solid-state-switching component drive is a signal which will be in 
an ON state to the following pulse after the processing in step S3 If it is the signal with which the 
operation of the PWM signal for making a solid-state-switching component into the minimum time 
amount OFF state will be performed (step S4), and the PWM signal for a solid-state-switching 
component drive will be in an OFF state to the following pulse The operation of the PWM signal for 
making a solid-state-switching component into the minimum time amount ON state is performed (step 
S5), and the calculated PWM signal is outputted to the power device control unit 3 (refer to drawing 3 ) 
as driving signal PUL-NWL (refer to drawing 3 ). 

[0015] And in the power device control unit 3 (refer to drawing 3 ), the overcurrent detecting signal 
OCL and driving signal PU-NW are reset at the time of falling of the next pulse of driving signal PUL- 
NWL (refer to drawing 3 ) outputted from the microcomputer 4 (refer to drawing 3 ), and, thereby, a 
solid-state-switching component returns to normal operation. In addition, a series of actuation 
mentioned above is performed until the overcurrent detecting signal OCL is reset. Moreover, it sets to a 
microcomputer 4 (refer to drawin g 3 ). The count (count of read in of the overcurrent detecting signal 
OCL outputted from the power device control unit 3) by which the gate of a solid-state-switching 
component was intercepted at the time of overcurrent detection has counted. [ the time of the count 
reaching a predetermined count (for example, 5 times) continuously, or when it reached at the 
predetermined count (for example, 5 times) in predetermined time amount (for example, inside of time 
amount of 30 times of the switching period of a solid-state-switching component) ] The gate of all the 
solid-state-switching components of an inverter main circuit is intercepted. 
[0016] 

[Effect of the Invention] Since this invention is constituted as explained above, it does so effectiveness 
which is indicated below. After an overcurrent is detected, when spacing to falhng of the next pulse of a 
pulse-width-modulation signal exceeds the switching period of a solid-state-switching component in a 
thing according to claim 1, Generate a driving signal only for time amount shorter than the spacing to 
make a solid-state-switching component ON or an OFF state, and it writes as the configuration outputted 
as a Pulse-Density-Modulation signal. [ after an overcurrent is detected, when spacing to falling of the 
next pulse of a pulse-width-modulation signal exceeds the switching period of a solid-state-switching 
component ] It is lost that the current of the phase in the solid-state-switching component by which the 
gate was intercepted is not outputted to normal for a long time, and the wave-hke distortion of the output 
current can be suppressed to the minimum. 

[0017] In a thing according to claim 2, when the count which intercepted the gate is counted and this 
counted value reaches a predetermined value, it writes as the configuration which intercepts all the gates 
of two or more solid-state-switching components, and operation of a motor can be continuously 
performed within the overcurrent tolerated dose of a solid-state-switching component. By these, when 
fluctuation arises in an overcurrent detecting signal by malfunction of the overcurrent detection and the 
protection network inside a transitional overcurrent (overload) and an inverter, or the outpatient 
department invasion noise, distortion of an output current wave is suppressed to the minimum, and 
operation of a motor can be performed continuously. 



[Translation done.] 
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[000 5] -rsfc. le^y-fs^NMiK-^h^yi^' 

f}y- h5>i^'X:?Q 1 S^Ka^-frSat 

^'Qli«lSiM^tC®i-r&. «i8¥5-252754 
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s<o«^g365M^•cLt^^:v^3ligjll^*6. iWi. 

2r-A|^*^*«fflV^A,ii;t«^tR<5»ilT. PWM 
fi^lCiiV^T t>4 tT 0 . 
[00071 *fK8li. ±aLfc J: d^«*<08lfc6i«W 

(00081 
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m^^ht:>txDfvuxw&m^im.t. u/^n'xm 

i^iizxhim^mni^x^ y^yym^^mKrMm 
ifim^pfimm^iimrs^^x^hix. mij^^-^fu 

*>Tmtx<rimifimi.^mi^x4 ^^yym^x 

m^t Lxtii:f]-rtz t iimft^. 
[00091 1^. miy-hi:msiLt:^mA^y 
ht. m^yhmm^comizm^Ltim^. mm 
»f7mmx>( -y^yym^Fi^xffyy- h s^jgnfts 

(ffffl) ±M(r>Xoizm&^iUi^mizii\,^Xii. m 

wmsi^iixip(>^^fuxm&m^(^<7)Jt/i'X<7) 

i^Tifi*) tT</)^mmt^x>{ ',^yym'f<^x^ 

y^ymmi:mx.hm^. ^wxA y^yym^i: 
icmmx 0 i>m^.^msf:Emy}>h^m^y^t-r 
ttttMsmmma^^tL. jvux^mm^t tx 
tuij^tit, ^tiizx'o. iBm^m\ii^tLXi)^t,^vu 
xw3m^(^<^^vux(DiLt>TmtxffmiSif^ 
ma^x^ y^y^rm-ffyx^ -y^ymmmti,^ 
fcijv^Tfc. m^gumA^tixy-Yifm^ixtt 

mmm^\i:mrS\^x^WxA f^yyn^ 
[00101 tt:^ y-hi:m(Ltimi}^>!l^yh^ 

ti. m^yhmifmfmizm^Lti^. 
mfifXA -y-f-yym^f^xffyy-hii'mii^iihff) 
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1 0 0 1 2 1 f & i: . ieS>-'- hS^^'f h 7 yi^ 

»y- hSA^f h j^'x^'Q 1 ^aass-frsyi 

ja®s»iajm^ocL&t;iBB<i^pu*«y-b"/b 
^tnzx*). tmy-hm/U7tt-yhyy'jx 

tjL-^'4t:tjv^T. ^«>«S[$iiTV^SPWMli^«0 
>''C;px<oH?it«-:Ji^'r. B[tf>TPWMM^Og|S[*SfT 
. aTiz. W ^' 03 ytTjL-^' trtJttS P WM 30 

[0 0 1 31 02 tt. ^m<nismsmmmiziint 

f-v-hT*S. i-r, -^^^uayiTjL-^A (as 

fcfoV^T. ^^-x^^-fXSSftilgS (@3# 
(LowV'>Ok) rfcSd^Jr^tai (H i "C* 

v^TiS«ss«iaj^^oc Lmymrchhtm^ti 

(ox^ v^yymmt:miX\>^lif^i>^ii^^tih 
(.XT-/rS2) . -rtc:h*>. XT«yrS2fc:t>v^t: 

[00141 xx-yrs 1 t:i>v^Tjass«mj<i^oc 

tZ^\.^X¥fm#iX>( «y^>^^*M6fflPWNHi^<^ 50 
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mAm^m^ma^^hiii (x-f-j-rse) . - 

xy-yrs2iz)i\yx. ^wx4 '/"f-yym^m 
mmpfium^mf^^vvxtxffmmfi. ^wx^ 
y^yirm=f<nx>{ fi-y'fmAimi.htmi^tvni 

^{liix>{ 'j^yir%=f-iWL*Y^:^yhh\^ 
rs3) . ^rtJ. dofi/jM^Ktstr^ra, ^ftcx-f 

saifflpwMji^. wvvx^x^yimb^jihm 

®fc^S:t«K0PWM©^Sim*51f*>tl {XfyTS 

4) .tti. ^mi¥x4 -j-^y^^^^paaafflpwAm-^ 
d:<o^'n\^xtx^ym&t^i>m^xhtiu. 

«cx-f -yf-^^^^i^g/N^jry^Sk-rSs^ri^P 

PWMfi^AsaaHfi^PUL-NWL (a3#Sg) tl 
T^'fV— f A>fxMtliga3 (H3#iS) fc»LTaj* 

too 1 51 -eLT. ^^-"r^U XWS^ms (03 
^) tfcV^T. ■7>f^'03yejL-^'4 (03#»g) 
3&»^.{B*$*utSaMl#PUL~NWL (H3#!H) <0 

d:<o^vvx<r)iLt,Ttiit)miz. saaajiaafi-^ocLa 

ma^x^ yi-y^^^^mmfiFizm^i. ^rfc« ± 
aL^-a«oi&ms. 3a«B6«iaj<t-tocLA«y-fe7h 

$!MI^3*><i>aJ:»J$*i«jim8£«iai<i^OC LiO^ 

<7)i^rt (mtii^»x>( -y^yymfiTixA y^y 
ymsf^3 ofls^i^rt) fcrn^ioms: (eixtf 50) 

x>f yi'yirm=F<^-Yimsi^tih, 
tooiei 

*«|i«*x^ y^yirm=f^x^ y^y^rmamth 
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«^jajEJ8t:aj*$n.'tv^C:i:*«5r<=5r»). aj*«8[<^ 
fc:S»L<:«^. m<0i|5|»i*ut>f -yf-y^^^FtfJikT 
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